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1−8 Metal complexes of azamacrocycles along with multidentate ligand linkers have been considered as good building blocks for the formation of supramolecular coordination polymers. 9 During the formation of final structures, intermolecular forces such as hydrogen bonds, π-π interactions, and CH-π interactions, etc are frequently involved. 10, 11 Rational design and the synthetic strategy of supramolecular coordination polymers via a self-assembly process largely depend on the selection of metal ion connectors and bridging ligand linkers. Thus, the metal complex of tetraazamacrocycle L which bears trans/cisfused cyclohexane rings on a cyclam backbone could potentially extend its structure to the axial direction of metal ion by the coordination of bridging ligands, resulting in the formation of 1D coordination polymer. In addition, the macrocycle L and its zinc(II) complex attracted attention due to their revealing anti-HIV activity. 12 Rigid organic linkers, in particular, aromatic polycarboxylates have widely been employed to generate coordination polymers with macrocyclic metal ion connectors. 13, 14 In contrast, flexible organic building blocks have been far less exploited as their backbone flexibility makes the resulting coordination polymers difficult to predict and control. However, the flexibility of organic linkers is all the better preferred by researchers to design and construct a new class of coordination polymers in spite of the above mentioned demerits. 15, 16 Recent articles about the development of flexible ligands in the realm of coordination polymers substantiate the importance of flexible ligands. 17, 18 An aromatic dicarboxylic acid, bpdcH 2 (bpdc = 4,4'-biphenyl dicarboxylate), may be a good candidate as an organic building block for the construction of supramolecular coordination polymer due to its coordinating ability and the possibility of intermolecular interactions arising between the aromatic rings. Though the bpdcH 2 molecule contains rigid aromatic rings, it also exhibits flexibility via rotation about a carbon-carbon single bond. Another best known flexible ligand is 1,4-chdcH 2 (1,4-chdc = 1,4-cyclohexane dicarboxylate) which can adopt three different conformations, i.e. e,e-trans-1,4-chdcH 2 , a,e-cis-1,4-chdcH 2 and a,a-trans-chdcH 2 . The 1,4-chdcH 2 molecule can show versatile coordination modes to metal ions depending on the degree of deprotonation and participate in intermolecular interactions by acting as hydrogen bond donors and/or acceptors. With the purpose to try and find out coordination polymers having fascinating structural features, we employed the macrocyclic zinc(II) complex as a metal ion connector, and dicarboxylates bpdc and e,e-trans-1,4-chdc as bridging ligand linkers (Scheme 1). From the self-assembly processes of an appropriate combination of metal ion and bridging dicarboxylate ligands, we obtained the complexes of [Zn(L1)(bpdc)]·0.75H 2 O (1) and [Zn(L1)(e,e-trans-1,4-chdc)]·2H 2 O (2), which form coordination polymers in crystalline solids. In this contribution, we describe the details of the structural, supramolecular, thermal, and spectroscopic properties of 1 and 2.
The structure of 1 contains two independent macrocycles with solvated water molecules, and consists of 1D 20 Zn(L1)(apc) 2 (apc = 3-amino-2-pyrazinecarboxylate); Zn-O = 2.099(2) Å).
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In 1, the 1D polymeric structure is stabilized by hydrogen bonds occurring from the N-H groups of macrocycle and the carboxylate groups of bridging bpdc ligands (N3A- Table 2 ). One of the pertinent features in 1 is the presence of two kinds of 1D chains, running toward crystallographic b and c directions, respectively (indicated by green and yellow chain in Figure 2 ). Symmetry code: #1 x,y,z+1 #2 x,y,z-1 #3 x,y+1,z #4 x,y-1,z As shown in Figure 2 (a), two 1D chains (yellow) pair up through C7A-H···π (centroid of phenyl ring) (d(C···π) = 2.688 Å) interactions between the macrocycle in one chain and bridging bpdc ligands in another chain to form a double stranded supramolecular polymer. Due to these interactions, two phenyl rings in the bridging bpdc ligands are twisted with respect to the carbon-carbon bond with a dihedral angle (C26A-C25A-C28A-C33A) of 153.52°. However, no such secondary interactions either between the yellow double stranded polymers or between the green 1D chains are found. Ultimately, the 1D chains (green chain lying on crystallographic b direction) run over the yellow double stranded polymers in a slanted fashion like a plywood, resulting in the formation of 2D sheets (Figure 2(b) ). The structure 2 is composed of a zinc(II) macrocycle and a bridging ligand e,e-trans-1,4-chdc with two lattice water molecules. The structure exhibits a 1D coordination polymer with a basic [Zn(L1) (e,e-trans-1,4-chdc)] unit ( Figure 3 ). The zinc(II) ion coordination geometry is completed by four Zn-N and two Zn-O bonds. Table 3 contains important bond distances and angles for 1. The zinc atom sits on an inversion center. The Zn-N distances are normal with 2.0939 (9) Å and 2.1263 (9) 
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The 1D coordination polymer chain is connected to each other by the mediation of lattice water molecules to form 2D sheet, but neither direct inter chain interactions nor interactions between the sheets are observed in 2 ( Figure  4 , Table 4 (4) #1 -x+1,-y+1,-z+1 #2 -x,-y+2,-z Table 4 . Hydrogen bonds for 2 (Å and °) Symmetry code: #1 -x+1,-y+1,-z+1 #2 -x,-y+2,-z #3 -x+1,-y+1,-z is originated from bending vibration of lattice water molecules (δH 2 O) ( Figures S1 and S2) . TGA curves for 1 show a first weight loss of 2.0% (calcd. 2.0%) over ca. 30−150 o C, corresponding to the loss of a lattice water molecule. Final residues (observed 12.4%, calculated 12.4%) were remained above 540 o C with ZnO composition. TGA curves for 2 were obtained with dehydrated powder due to the instability of 2 even in the crystalline state in air. Weight losses of 86.0% over ca. 320− 550 o C was observed, corresponding to the losses of macrocycles and bridging ligands. Final residues (obsd. 14.0%, calcd. 14.2%) were remained above 550 o C with ZnO composition ( Figures S3 and S4 ).
In conclusion, two zinc(II) complexes [Zn(L1)(bpdc)]· 0.75H 2 O (1) and [Zn(L1)(e,e-trans-1,4-chdc)]·2H 2 O (2) have been prepared and structurally characterized. The complex 1 which contains the macrocycle L1 and bridging bpdc ligands exhibits a 2D zinc(II) supramolecular coordination polymer in crystalline solid. Two different 1D chains exist in the complex 1. One of the chains runs along the crystallographic c axis with pairing up to form a double stranded supramolecular polymer. The other chain along the crystallographic b direction runs over the 1D double stranded polymers in a slanted fashion, resulting in the formation of 2D sheets. The structure 2 exhibits a 1D coordination polymer with a basic [Zn(L1) (e,e-trans-1,4-chdc)] unit. The 1D coordination polymer chain is connected to each other by the mediation of lattice water molecules to form 2D sheet, but neither direct inter chain interactions nor interactions between the sheets are observed in 2.
EXPERIMENTAL

Materials, Methods and Apparatus
All commercially available chemicals were used as received. Water was distilled before use. IR spectra of solid samples (KBr pellets) were recorded on a Perkin-Elmer Spectrum X spectrophotometer between 4000 cm -1 and 400 cm -1 . The elemental analyses (C, H, N) were performed on samples using a CE Instruments EA-1110 Elemental Analyzer at KRICT, Korea. The free ligand L1, Zn(L1)(NO 3 ) 2 and Na 2 bpdc were synthesized by literature procedures. 24, 26, 27 Synthesis of 1
To a DMF (10 mL) solution of Zn(L1)(NO 3 ) 2 (53 mg, 0.1 mmol) was added a stoichiometric amount of Na 2 bpdc (29 mg, 0.1 mmol) in water (10 mL), which was allowed to stand in an open beaker at ambient temperature. After a week, colorless crystals of 1 were obtained. Table 5 contains a summary of selected crystallographic data and structure refinement details for 1 and 2. Data were collected on a Nonius Kappa CCD (for 1) or a Bruker Kappa APEX-DUO CCD (for 2) diffractometer, using graphite monochromated Mo K α radiation. A combination of φ and ω (with κ offsets) scans were used to collect sufficient 
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